Purpose: This study examined differences in smoking prevalence and differences in associations between family functioning, self-image and adolescent smoking behavior among four Asian-American subgroups. Methods: Statistical analyses were conducted on responses about their smoking behaviors from 1139 students who self-identified as Chinese-Americans, Filipino-Americans, Korean-Americans, and Vietnamese-Americans. Results: Significant differences in the prevalence of ever-tried smoking and 30-day smoking were found across subgroups, but there were no overall gender differences. Korean-American adolescents reported the highest lifetime smoking and 30-day smoking rates, followed by Vietnamese-and FilipinoAmericans. Chinese-Americans reported the lowest smoking rates. There were also differences in the associations between smoking and family functioning and self-image across the four subgroups. High family functioning was inversely associated with smoking for Chinese-and Korean-American adolescents, but not for Filipino-and Vietnamese-Americans. On the other hand, high self-image was associated with decreased risk of smoking for Filipino-and Vietnamese-Americans, but not for the other two subgroups.
The onset of tobacco use occurs primarily in early adolescence. Factors associated with adolescent smoking initiation, such as acculturation, peer influence, family functioning, self-image, and media exposure, operate differently across ethnic groups [1] [2] [3] [4] [5] . However, few studies have gone beyond broad racial classifications to explore subgroup differences in factors contributing to smoking onset [6 -10] . The category of "Asian-American" encompasses many census-defined ethnic subgroups, each with its own unique cultural and family orientation, immigration history to the United States, and social and economic system. These variations might well influence smoking onset by affecting family functioning and the child's self-image [1, 11, 12] . In the current study, we explore these factors in disaggregated samples of ethnic AsianAmerican adolescents.
highest rates of both lifetime smoking and 30-day smoking [9, 13, 14] . Chinese have the lowest rates, and Vietnamese are in the middle [9, 15, 16] . These studies also examined the effect of acculturation level on smoking initiation among Asian-American adolescents. Results of these studies are inconsistent in that some studies suggested that acculturation increased the risk of smoking [3, 5] , whereas others indicated that acculturation did not [15, 16] . However, little is known about the effects of family functioning and self-image on smoking among Asian-American adolescents, particularly among subgroups, although evidence suggests such effects among other ethnic populations [1, 17, 18] .
Family functioning and adolescent smoking
Intrafamilial processes have consistently been found to be important predictors of adolescent problem behaviors, including smoking and other substance use [19 -21] . Dysfunctional family structure, inadequate parenting skills, and lack of parental attention are strongly associated with the adolescent's selection of substance-using friends and with the tendency to experiment. Youth who spend less time and have less affectionate relationships with their parents are more likely to initiate substance use [22, 23] . Studies by Sussman [24, 25] found that high-risk adolescents were more likely to "party," to engage in fewer family activities, and to keep company with those who smoke. Healthy parent-child relationships, monitoring the child's whereabouts, and participating in school activities decrease the likelihood of substance use [4, 21] .
Communication and cohesion within the family have been considered as protective factors against adolescent smoking [17, 18] . Adolescent substance use has been shown to be negatively associated with adolescents' perceptions of sharing feelings within the family, with the freedom to voice opinions, and with comfort in talking openly with parents about problems [17, 26, 27] . Adolescents may become frustrated if they perceive that such communication is impossible; they may react by minimizing their interaction with parents in favor of interaction with peers. In such cases, parents' opinions about substance use may hold little sway, because the adolescent does not see the parent as a person who can engage in mutual dialogue [26, 28] .
Previous research indicates that Asian-American families tend to be more control oriented, more "interdependent" (i.e., less encouraging of individual autonomy) and less emotionally expressive than Euro-American families [29 -31] . However, despite some shared traditional values, Asian-American families may function quite differently across subgroups. Perhaps because of differences in immigration history, there are important variations in pre-and post-immigration economic status, level of acculturation, maintenance of the traditional family structure, and quality of parent-child communication [29, 32, 33] .
Self-image and adolescent smoking
Adolescence is a time of heightened awareness of selfimage and a time of experimentation with a variety of adult roles [1, 12] . The motive to improve self-image, in order to maintain a positive image of self and to engage in strategic self-presentation, has been reported to be an important predictor of adolescent smoking [12, 34] . Evidence from previous studies suggests that exposure to the images of models in cigarette ads promotes "positive" images of smokers. Tobacco companies have targeted adolescents with aggressive advertisements that capitalize upon this idealization. Their campaigns suggest tobacco use connotes independence and maturity and is a concomitant of fun in social situations. These themes promoting "positive" images of smokers are designed to be particularly appealing to adolescents [35, 36] . Asian-American adolescents, in the process of developing their own self-image and adjusting to the new culture, may thus be drawn toward smoking as a way of enhancing self-image.
Other studies have suggested that smoking initiation occurs at times of threat to self-image, such as social transition points [34, 36] . Little is known about how self-image specifically influences Asian-American smoking behavior. Besides the normal developmental issues, Asian-American adolescents, especially recent immigrants, may face additional challenges: family conflict associated with generational differences in acculturation level, poor school achievement caused by language difficulties, and lack of social connections in the new culture. Under stress, some may see smoking as a way of dealing with their threatened self-image [1, 34] .
The goal of this study was to examine the association between smoking initiation and family functioning and selfimage among four subgroups of Asian-American adolescents: Chinese, Filipinos, Koreans and Vietnamese. We expected differences in smoking prevalence across AsianAmerican subgroups. We hypothesized that there would be variation in associations between smoking behaviors and family functioning among Asian-American subgroups. We also hypothesized variation in associations between smoking behaviors and self-image among the subgroups. Finally, we expected that family functioning to affect the relationship between self-image and smoking initiation; thus, we expect interactions between subgroup, family functioning, and self-image.
Methods

Sample
School selection. Because the study focuses on AsianAmerican subgroups, the sampling procedure was designed to select schools with large proportions of those students. Data from the Board of Education of Los Angeles were used to qualify schools; four junior high schools and six high schools in three school districts agreed to cooperate in the study. Six of the schools were predominantly Asian, and four were ethnically diverse. Schools were considered to be predominantly Asian if: (1) at least 50% of the students were Asian-American students, or (2) at least 35% of the students were Asian-American, and less than 25% of the students were from a single other ethnicity. Schools were classified as ethnically diverse if they had no predominant ethnic group.
Student recruitment. All students in the participating schools were invited to participate in the study. Of the 3826 students invited to participate, 3268 (85.42%) completed the survey. Because the primary goal of the current study was to examine predictors of smoking for Asian-American adolescents across the four Asian-American subgroups, statistical analyses were conducted on responses from 1139 students who self-identified themselves as Chinese-Americans (n ϭ 402), Filipino-Americans (n ϭ 269), Korean-Americans (n ϭ 198), and Vietnamese-Americans (n ϭ 270). The sample consisted of eighth and ninth graders, with a mean age of 14.2 (SD ϭ 1.2) years. The notion underlying selection of these two grades is that adolescents are most likely to experience stress and self-identity crisis when important aspects of self-image are threatened during social transition points, such as from junior high to high school [34, 35] . Therefore, the tendency to choose behaviors that are consistent with self-image or that will enhance self-image becomes stronger. Studies have suggested that smoking initiation occurs at times of threat to self-image among adolescents [35] [36] [37] .
Procedure
Participants were recruited in individual classrooms. The researcher explained the study briefly while displaying an objective, nonjudgmental attitude toward smoking. The researcher emphasized that participation was an opportunity for them as adolescents to "have their voices heard." Those students who volunteered signed student assent forms and were given parental consent forms to take home for their parents to sign.
On the researcher's return visit, students who presented both signed forms were administered a questionnaire. Students were assured that their participation was anonymous, that is, no names were requested on the questionnaires. Participants were instructed that there were no "right" or "wrong" answers, and that honest responses were crucial to the study. They completed a paper-and-pencil survey consisting of 149 items during a single class period; surveys were collected immediately upon completion.
Measures
Ever-tried smoker. To assess ever-tried smoking, one question was asked, "Have you ever tried smoking, even a few puffs?" Those students who responded "no" and "yes" were respectively coded as 'Never smokers' and 'Ever smokers'.
Past-30-day smoker. Respondents were asked, "Think about the last 30 days. On how many of these days did you smoke cigarettes?" Responses were reported on a sevenpoint scale ranging from "0 days" to "all 30 days." In this study, the analyses were performed on a dichotomized version of the past-30-day smoking variable. Responses were recoded as zero days versus one or more days. Those students who reported smoking during the past 30-days were coded as "past-30-day smokers."
Self-image. Forty-eight items were adapted from the PiersHarris Children's Self-Concept Scale [38] . This self-report questionnaire was developed especially for work with children. Its items cover many areas of the self-image, including health and physical aspects, behavior at home and schools, enjoyment of recreation, abilities in sports and play, intellectual abilities, personality character, and emotional tendencies. Items include: "I get nervous when the teacher calls on me," "I cause trouble to my family," "I'm good looking," "I am smart." Response options ranged from: 1 ϭ "Strongly disagree," 2 ϭ "Disagree," 3 ϭ "Neither agree nor disagree," 4 ϭ "Agree," and 5 ϭ "Strongly agree." Cronbach alpha for the 48 items we used was .74.
Family functioning. Twenty-five items were adapted from the Family Functioning in Adolescence Questionnaire (FFAQ). The FFAQ is a 42-item self-report measure that uses five-point scales to assess the psychosocial health of the family as perceived by the adolescent [39] . The measure is based on a model integrating family systems theory, developmental tasks and identity formation. The FFAQ has six dimensions: structure, affect, communication, behavior control, value transmission, and external system. Sample items are: "In our family, we don't spend our free time together," "We show that we care for each other in our family," "My parents want me to try my best whatever I do," "My parents still treat me like a child and not like a maturing person." Because Cronbach alphas for two of the subscales were relatively low in the original scale [39] , we decided to use the composite score for the analyses rather than particular dimensions. Response options ranged from: 1 ϭ "Strongly disagree," 2 ϭ "Disagree," 3 ϭ "Neither agree nor disagree," 4 ϭ "Agree," and 5 ϭ "Strongly agree." The obtained Cronbach alpha for the 25 items we used was .78.
Covariates. To control for confounding, we treated the demographic variables of age, gender, generation status and socioeconomic status (SES) as covariates. For SES, because responses to traditional measures about parental occupation, education and income (indicators for SES) are difficult for adolescents this age to report, we used parental education and ownership of housing as indicators.
Data analysis
Chi-square analyses were used to assess differences in the prevalence of ever-tried smoking and 30-day smoking by demographic characteristics and by subgroups. Univariate logistic regression analyses were performed to determine whether family functioning and self-image were each associated with smoking behaviors. Significant interactions among subgroups, family functioning, and self-image were found in the preliminary analyses. Therefore, stratified analyses were used to present odds ratios for the four subgroups. To determine adjusted odds ratios (controlling for covariates) for the independent variables as well as for interactions among family functioning, self-image and subgroups, multivariate logistic regression analyses were performed. The interaction terms included family functioning ϫ self-image, family functioning ϫ subgroups, self-image ϫ subgroups, and family functioning ϫ self-image ϫ subgroups. The predictors were entered into each stratified multivariate logistic regression model in a two-step process: first the set of main effects, then the set of interaction terms.
Results
Demographic characteristics of sample
The demographic characteristics of the sample are shown in Table 1 . More respondents reported being ninth graders (71.0%). Approximately half were female (47.6%). When parental education was dichotomized as high (Ն 12 years of education) versus low (Ͻ 12 years of education), there were significant differences across subgroups, 2 (3) ϭ 143.4, p ϭ .000, with Filipino-and Korean-Americans reporting higher parental education than Chinese-and VietnameseAmericans. For Chinese-Americans and Vietnamese-Americans, the most frequently reported educational level for both parents was high school. Home ownership, another indicator of SES, also varied significantly across subgroups, 2 (3) ϭ 18.8, p ϭ .000. Filipino-Americans reported the highest rate of home ownership (56.1%), followed by Chinese-Americans (52.9%), while Korean-and VietnameseAmericans reported lower rates (45.5% and 39.4%). Table 2 shows the prevalence of lifetime smoking and past-30-day smoking by grade, gender and subgroup. Chisquare analyses tested group differences in smoking behavior. The proportions for lifetime smoking and past 30-day smoking varied significantly across the four subgroups. Korean-American adolescents reported the highest lifetime smoking and 30-day smoking rates, followed by the Vietnamese-and Filipino-American subgroups. Chinese-American adolescents reported the lowest smoking rates. Also shown in Table 2 are the grade comparisons. As one would expect, the ninth graders were much more likely than eighth graders to have begun to smoke. Neither of the indicators of socioeconomic status, parental education attainment and home ownership, showed a connection to smoking. No significant gender differences in smoking prevalence were found. 
Subgroup differences in smoking prevalence
Associations between smoking behaviors, family functioning and self-image by subgroups and gender
Logistic regression models were performed to calculate odds ratios for lifetime smoking for family functioning and self-image. Table 3 shows the odds ratios with the analyses stratified by subgroups. For Chinese-and Korean-Americans, odds ratios obtained from both univariate and multivariate analyses suggest that positive family functioning is inversely associated with lifetime smoking. However, self-image is not significantly associated with lifetime smoking. In contrast, for Filipino-and Vietnamese-Americans, higher self-image is inversely associated with lifetime smoking, while family functioning is not significantly associated with lifetime smoking. Univariate and multivariate analyses for past-30-day smoking were also calculated for family functioning and self-image. However, no significant associations were detected for any of the subgroups, perhaps because the numbers of participants reporting past-30-day smoking within the subgroups were small. In addition, odds ratios for smoking behaviors with the analyses stratified by gender were calculated using univariate and multivariate analyses. No gender differences in the magnitude of the associations between smoking behaviors, family functioning, or self-image were found.
Interactions between family functioning, self-image, and subgroups
As hypothesized, the associations between family functioning and smoking behavior vary across subgroups (p ϭ .025). The interaction of family functioning and self-image also affects smoking differently across groups (p ϭ .047). When family functioning and self-image are both high, Chinese-and Filipino-American adolescents are less likely to smoke, whereas this interaction effect is not observed for Korean-and Vietnamese-American adolescents.
Discussion
Most previous studies on Asian-American adolescent smoking have investigated this population as an aggregated group. In contrast, this study examined smoking behavior and psychosocial correlates among the four largest Asian-American subgroups: Chinese, Filipino, Korean, and Vietnamese. Our result showed significant differences in smoking prevalence across the subgroups, which indicates that Korean-Americans have the highest smoking prevalence rates in lifetime and 30-day smoking, whereas Chinese-Americans have the lowest rates on both indices. Filipino-American adolescents were more likely to have tried smoking compared to VietnameseAmericans, but were less likely to have smoked within the past 30 days.
We expected ancestral country to have an effect on AsianAmerican youth smoking, but there was no simple correspondence between prevalence rates in the country of origin and those in our sample. One difference is that in Asia, males are overwhelmingly more likely to smoke than females, both as adults and as adolescents, whereas we found smoking rates for Asian-American boys and girls to be equivalent. In a separate study using the same dataset, we examined the association between smoking behavior and acculturation and perceived social norms among Asian-American adolescents. We found that more highly acculturated girls were more likely to try a cigarette [15] , perhaps because American cultural pressures against gender discrimination are involved in eliminating the anticipated gender disparity in smoking. Another difference is that the two countries with the highest smoking rates, China and Korea, are associated with the highest and lowest smoking rates in the Los Angeles sample. Nevertheless, the results did support our hypothesis, that there are differences in smoking prevalence across subgroups in the United States, consistent with previous studies examining Asian-American subgroups [7, 9, 16] .
The results of this study suggest that higher family functioning and self-image are protective for Asian-American adolescents. Participants who reported having never smoked scored higher in both family functioning and self-image across all four subgroups. Our results are supported by previous research on family-smoking association, in that dysfunctional family structure, inadequate parenting discipline skills, lack of parental support and parent-child communications are strongly associated with selection of substance-using friends and the tendency to experiment with smoking and other substance use [4, 21] . This family-smoking association also seems to apply to the Asian-American population. When Asian-American adolescents face problems, they may see smoking as a way of dealing with their threatened self-image [3, 9, 23] .
Our results also showed differences in the association between smoking and family functioning and self-image across the four subgroups. For Chinese-and Korean-American adolescents, high family functioning was significantly associated with decreased risk of lifetime smoking, whereas for Filipinoand Vietnamese-American adolescents, it was high self-image that was significantly associated with a decreased risk for smoking. One possible explanation may be that different patterns of immigration from various Asian countries to the United States have influenced the economic opportunities, social integration (including family structures), and health status of the subgroups [16, 31] , thereby weakening the influence of family and strengthening individualism.
The results of our study clearly support the need for studies that disaggregate Asian-American adolescents by ethnicity, and for studies that explore inter-ethnic differences in the influences of family and self on youth smoking. The varied influences of family functioning and self-image on smoking among Asian-American subgroups point to the importance of cultural targeting when designing and implementing prevention programs. Successful prevention efforts must take into consideration ecological factors influencing smoking onset and maintenance. Existing multicultural adolescent smoking prevention curricula might increase their relevance to specific Asian subgroups by conducting homogeneous (i.e., all Chinese or all Vietnamese) small group sessions that attend to cultural distinctions.
Limitations
There are several limitations to be considered. First, because the results of this study are cross-sectional, causality cannot be inferred. For example, information about whether Asian-American adolescents with low self-im- age are more likely to smoke or whether smoking and its consequences decrease self-image cannot be provided by this study. The theoretical model used in this study assumes that poor self-image leads to smoking behavior, but the reverse causal direction also is plausible. A longitudinal study is needed to clarify the correlational relationship between smoking, self-image, and family functioning. Second, the results of the study are based on participants' self-reports of their smoking behavior, self-image and family functioning. Although the participants were assured that their responses were anonymous, they may have underreported their smoking behavior in an attempt to avoid criticism or to present themselves in a socially desirable way [40] . Personality and emotional factors may also influence perceptions of family functioning and self-image as well as estimates of smoking behavior. Interpretation of self-reports always inspires caution.
Third, our results are based on a sample of students of eighth and ninth graders across four specific AsianAmerican subgroups in Los Angeles County. In more ethnically isolated settings, mainstream norms may dominate. Therefore, more research is needed with AsianAmerican populations living in other cities, and from other subgroups, in order to extend the generality of the present findings.
Finally, the results using past 30-day smoking reports were not very informative because there were few students who acknowledged this behavior. Although AsianAmericans do experiment with tobacco early, they begin smoking regularly later than other ethnic groups [3] , and few of our young adolescents had firmly established the habit. This limitation does not necessarily detract from the predictive value of the lifetime smoking results we obtained, however, because early experimentation is a strong predictor of eventually becoming a regular smoker [37] .
Conclusion
The essential contribution of this study is the finegrained analysis that reveals smoking behaviors, as well as the associations between smoking behavior and psychosocial factors, to vary across Asian-American ethnic subgroups. The results may provide information that is essential for health care providers in helping minority groups to adjust to a new culture. Understanding how family functioning and self-image influence ethnic-specific Asian-American adolescent smoking behaviors may shed light on the complex issues governing tobacco use among various ethnic groups and thereby permit the construction of more tailored prevention programs. Given the different cultural, historical and demographic characteristics of each subgroup, future studies should also explore these differences in order to understand the context and processes of individual development (including the onset of risk behaviors) and family development for Asian-American youth, which, in turn, may help in designing programs to prevent other problematic behaviors.
